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 Factors impacting on eating in paediatric intestinal transplant recipients: a 
mixed methods study 
 
Abstract 
Background: No empirical data are found examining why eating may be difficult for some children 
following intestinal transplant and not others. This study aimed to describe the eating behaviours 
and nutritional intake of intestinal transplant recipient children and examine factors that may impact 
on their eating.  
 
Methods: Caregivers of all (n=34) intestinal transplant recipients <18 years in the United Kingdom 
were invited to participate in this mixed methods study comprising a quantitative component 
(questionnaires, food diary) and qualitative interview. Questionnaires included the Children’s 
Eating Behaviour Questionnaire and demographic/nutrition-related items and a three-day food 
diary. Analysis was by descriptive statistics using SPSS. Semi-structured telephone interviews 
explored caregiver perceptions of their child’s eating. Analysis was thematic. 
 
Results: Nine caregivers were recruited and completed the questionnaire and food diary. Eight of 
these were interviewed. Home tube feeding was required by 77% (n=7) of children post-transplant, 
56% (n=5) were ‘food avoidant’ and median energy intake was 93% (range, 61-137%) of 
requirements. The findings revealed complex, inter-related positive and negative medical, caregiver 
and child-related influences on eating. Learning to eat at the recommended age and having positive 
and significant pre-transplant eating experiences appeared protective, whilst being nil-by-mouth and 
having aversive experiences were barriers. 
 
Conclusion: This study provides the first empirical evidence of factors that may impact on eating 
after intestinal transplant in children. The findings suggest promoting eating pre-transplant, where 
 the negative physical consequences can be managed, may be protective and there may be eating 
difficulty predictors that could be used to facilitate targeted interventions. 
 
Introduction 
Intestinal transplant is an accepted treatment for children with intestinal failure, where parenteral 
nutrition (PN) cannot be weaned due to insufficient functioning gut mass.1 Transplant may be 
indicated where intestinal failure is deemed irreversible and there are severe, life threatening 
complications of PN such as liver disease, severe sepsis or limited venous access and where a very 
poor quality of life may be correctable through transplantation.2 Patients are assessed for their 
suitability for transplant by an intestinal transplant centre, a process which includes fully informing 
patients/parents of the risks and benefits of transplant.2 As well as being a life-saving treatment, 
intestinal transplant offers the possibility of a life free from PN and ideally the possibility of 
meeting nutrient requirements through eating and drinking. Anecdotally, this is often a strong driver 
for children (and their families), the majority of whom will have spent long periods in hospital and 
at home on PN, unable or unwilling to eat due to the physical consequences such as diarrhoea, pain 
and vomiting. While the majority are able to wean off PN,3 many children may have eating 
difficulties after transplant; just under half are reported to continue to require tube feeding two years 
post-transplant4,5 due to being unable to consume sufficient nutrition orally. 
 
In the general population, eating difficulties have been described as causing considerable distress 
both for children and families.6-9 Selective eating has been associated with symptoms of depression 
and anxiety10 and eating difficulties may impact on a child’s ability to participate in social eating,11 
missing an opportunity for social integration.12 For children with intestinal failure, eating (or not) 
may have a significant impact on quality of life,13 an area which has become increasingly important 
as intestinal transplant survival rates improve.14,15,16 
 
 Although post intestinal transplant eating difficulties have been reported in expert opinion 
publications1,5,17,18 no studies have used a tool to classify eating behaviours, only two studies have 
reported nutritional intake following transplant4,19 and there is no empirical evidence regarding the 
factors that may contribute to eating difficulties. An understanding of this could help identify eating 
difficulty predictors, allow for pre-emptive targeted interventions and help manage caregiver 
expectations of post-transplant eating.  The aim of this study was to describe the eating behaviours 
and nutritional intake of intestinal transplant recipient children and examine factors that may impact 




This mixed methods sequential explanatory study20 consisted of quantitative self-completion 
questionnaires and a three-day food diary followed by qualitative semi-structured telephone 
interviews. The purpose of the qualitative component was to help explain quantitative findings20 and 
provide in-depth description not possible with quantitative approaches.21 This study was carried out 
at the two centres performing paediatric intestinal transplant in the United Kingdom (UK). Research 
ethics approval was granted from the Health Research Authority. All children (via their 
parent/guardian) from these two centres that had an intestinal transplant, were under 18 years of age 
and resident in the UK were invited to take part in the study (n=34) as total population sampling is 
recommended for small, heterogeneous groups.22  
 
Recruitment was a two-staged approach from patients identified and sent a study pack by the 
dietitian for each of the transplant services. The first stage included a questionnaire and a semi-
quantitative food diary and those that responded with this information and returned an expression of 
interest form for an interview were contacted in the second stage of the study. Implied consent was 
demonstrated through return of the questionnaires23 and food diary while for the interview verbal 




The questionnaires completed by caregivers included 26 demographic and nutrition-related items 
and the Children’s Eating Behaviour Questionnaire (CEBQ)24 (Supporting information Table S1) 
The CEBQ uses Likert scales (‘never’ [score one] to ‘always’ [score five]) across 35 items to assess 
the frequency of a range of eating behaviours and consists of eight subscales related to ‘food 
approach’ or ‘food avoidant’ behaviours. The CEBQ was completed by caregivers rather than the 
child to avoid potential comprehension difficulties25 while the food diary could be completed by 
children or caregivers or jointly with young children. It asked for the type and quantity of food and 
drink consumed over three days (two weekdays, one weekend day) to be recorded (Supporting 
information Table S2). Telephone interviews using a topic guide (Supporting information Table 
S3), developed iteratively, explored caregiver perceptions of their child’s eating and were used to 
clarify any information in the food diaries or questionnaires to improve accuracy of analysis. 
Consent was obtained to check certain items from the questionnaire such as height and weight with 
the dietitian to further improve accuracy.  
 
Data analysis  
Descriptive statistics were reported with mean, standard deviation (SD), median and range 
depending on the assumptions of the data and analysed using SPSS version 22 (IBM Corp., 
Armonk, NY, USA). Associations were analysed using 2-tailed Fisher exact test for categorical data 
and Spearman’s rank order correlation for ordinal data with p<0.05 considered significant. CEBQ 
subscales with strong positive correlations (≥0.60)26 were combined to categorise behaviour as 
‘food approach’ or ’food avoidant’27 and Cronbach’s alpha measured internal consistency of 
responses. Weight, height and body mass index were presented as z-scores.28 Dietary information 
 from the food diary and interview (as applicable) was entered into Nutritics Professional version 
4.315 (Nutritics Ltd., Dublin, Ireland). Where required, information on branded foods was obtained 
from manufacturer and supermarket websites. Average intake was presented as a percentage of the 
recommended nutrient intake (RNI) or estimated average requirement (EAR).29  
 
For the qualitative data, following verbatim transcription, transcripts were sent to participants for 
member-validation and interviews were thematically analysed through reading, re-reading and 
discussion to develop a coding structure and themes.30 Qualitative software F4analyse version 2.2 
(GmbH, Marburg, Germany) was used for this process and themes were illustrated with relevant 
quotes. Taking a reflexive approach,30 post-interview reflections were written and the authors met 
regularly and discussed potential personal influences on data interpretation.  
 
The quantitative and qualitative data were considered together to identify common findings and as 




Nine caregivers were recruited and completed the questionnaire and food diary. From the nine, 
eight (89%) caregivers were interviewed. Participant characteristics are shown in Table 1.  
 
Nutrient intake 
Of the nine respondents, two were discharged on an exclusive oral diet following transplant, three 
weaned off tube feeding (after 1-5 years) while the remainder continued to require tube feeding 
following transplant (0.5-8 years). Percentage median energy intake was slightly below the EAR 
(93%) while median protein intake was more than double the RNI (237%). Median intakes of all 
micronutrients (except Vitamin D) were above the RNI although ranges crossed to lower than 
 recommended for many nutrients. Table 2 shows the combined intake from food and drink, tube 
feeding (and mineral and vitamin supplements where applicable).  
 
Eating behaviours  
The highest mean (SD) CEBQ scores were 3.72 (0.97) slowness in eating, 3.64 (1.35) enjoyment of 
food and 3.42 (1.15) food fussiness. (Table 3) There was a strong, positive, statistically significant 
correlation between food responsiveness and enjoyment of food (rs = .72, p=0.028) and slowness in 
eating and both food fussiness (rs= .76, p=0.018) and satiety responsiveness (rs = .71, p=0.031). 
Internal consistency of responses to items within each subscale was high (α=.77-.98). Mean values 
per participant from the included sub-scales are shown (Supporting information Table S4); 56% 
(n=5) had higher ‘food avoidant’ than ‘food approach’ scores. 
 
Quantitatively measured factors associated with eating after transplant 
Transitioning to an oral diet without the need for home tube feeding following transplant was 
statistically significantly associated with complementary foods being introduced at the 
recommended age (p=0.028), learning to eat (p=0.028), having significant practice eating (p=0.028) 
and having positive pre-transplant eating experiences (p=0.028). Associations with these and other 
participant characteristics are shown (see Supporting information Table S5).  
 
Qualitatively reported factors associated with eating after transplant 
Caregiver participants reported a range of factors, grouped thematically here into those described as 
medical, caregiver and child-centred factors. 
 
Medical factors were described widely as negative experiences such as diarrhoea and vomiting 
associated with their child’s medical condition that were perceived to have influenced eating due to 
discomfort and fear.  
  
“He’s very scared now to eat. He likes to eat but he’s scared of vomit. Because…he can understand 
that when he eats he will vomit. And he stopped taking anything by…mouth now.” (Participant 28)  
 
Being nil-by-mouth was also thought to impact on the opportunity to eat- potentially preventing 
children from trying different tastes and textures, learning how to swallow and understanding 
hunger feelings. Several participants felt these interruptions, particularly in the weaning period, 
were detrimental. 
 
“Some children…they’ve gone through the process as a baby of exploring things…taste, textures 
and all that. They’ve got that memory and perhaps have more of a driver to get back to that 
enjoyment. Whereas she’s never known it.” (Participant 2) 
 
Caregivers around the child were also described as having been or potentially influential in the 
child’s eating, particularly in encouraging the child to eat as a way of enabling a more normal life, 
essentially allowing children to eat for pleasure rather than nutrition. Several participants felt it was 
important to advocate for this with the medical team:  
 
“…I just kept on to the consultants…if it doesn’t matter whether she eats or not, just let her eat...if 
it’s not harming her…I don’t care about it coming out of her backside- like gushes and gushes of 
water. I can deal with that…I just kept on saying that eating is so important.” (Participant 33) 
 
Socialising and interacting with food was also considered important, with some participants 
describing the child seeing others eating as helping children view food as ‘safe’ to try. Similarly, 
grocery shopping and food preparation were viewed as helpful to increase food familiarity, foster a 
healthy relationship with food and promote inclusion.  
  
 “It had helped her…to have that good relationship with food. To recognise mealtimes. To sit 
down…as a family and have a meal...she never had an issue with suddenly being able to eat food 
post-transplant.” (Participant 20) 
 
A number of participants also felt that their child’s own drive to eat was influential:  
 
"…she would be constantly…pointing at the cupboard…wanting to eat... Because she had that 
WANT to eat I suppose..." (Participant 33) 
 
Some participants felt a ‘grazing’ style allowed their child to control not only the food type, but the 
portion size and pace of the meal.  Despite describing their children as enjoying eating, some 
participants explained that this only extended to preferred or ‘safe’ foods, with children choosing to 
have nothing if these were not available.  
 
“She won’t try a different brand…It’s got to be that one or else she won’t eat it...” (Participant 30)  
 
Inter-relationship of factors associated with eating after transplant 
The narratives around how post-transplant eating was influenced by medical issues, caregivers and 
the child themselves provided in-depth explanations for CEBQ responses and pointed to an inter-
relationship between factors. For example, medical issues seemed to impact directly on the child, 
and the child and caregiver were thought to impact on medical issues. Avoidant behaviours such as 
slowness in eating were viewed in some cases as resulting from a child’s need for control, which 
some participants felt related to medical issues such as vomiting causing a fear of food. In contrast, 
‘food approach’ behaviours such as food enjoyment were thought to relate to caregiver 
encouragement and engagement in social eating, which could impact on the extent to which 
 children had positive pre-transplant eating experiences. A representation of the inter-relationship 
between factors is shown. (Figure 1) 
 
Discussion 
The purpose of this study was to examine factors that may influence eating following intestinal 
transplant. Many participants were receiving less than recommended levels of a number of key 
nutrients. From the cohort only two out of nine children were discharged on an exclusive oral diet 
after transplant and more participants were considered to show negative responses to food (‘food 
avoidant’) than positive responses (‘food approach’). The small-scale quantitative findings 
suggested an association between pre- and post-transplant eating, a finding supported by qualitative 
data and explained in relation to three themes: medical, caregiver and child-related influences. The 
factors that emerged as having a positive influence included: having complementary foods at the 
recommended age (around six months), significant and positive pre-transplant eating experiences, 
caregiver encouragement and advocacy to eat, participation in social eating activities and the child’s 
drive to eat. Negative factors included being nil-by-mouth and having aversive eating experiences. 
 
In the context of the expert opinion intestinal transplant literature and studies of eating behaviour in 
either healthy children or those with other health problems, many of the findings may appear 
unsurprising. Study participants were of short stature (common following long-term PN),3 PN was 
weaned within two months,3,28 many children were slow or unable to transition from tube feeding to 
an oral diet following transplant4,5 and were food avoidant1,5,17,18. Eating difficulties have been 
demonstrated in healthy children following a delay in lumpy textures,32 tube fed infants with limited 
food exposure,33 and paediatric intensive care survivors34 while an association with repeated food 
exposure and acceptance has been widely described.35,36 Eating difficulties have been associated 
with aversive experiences such as reflux and vomiting in those with allergies37 and eosinophilic 
disease,38 and with the frequency or severity of aversive experiences.39 Eating behaviours may 
 change as children age40 with food neophobia most commonly seen between two and six years41 
and caregivers have previously been described as influential on eating13 with control over food 
choices gradually shifting from parents to children with time.24,25  
 
However, this study also provides unexpected insights from nutritional data, the CEBQ and 
caregivers’ perspectives, as well as the means to draw those together. In particular, the fact that 
percentage median energy intake was below the EAR was not only unexpected given previous 
literature where higher intakes (116-215%)4,19 have been reported and are thought to be required to 
compensate for inefficient absorption post-transplant, but also concerning, given that many of the 
children appeared to have unresolved eating difficulties as well as continuing tube feeding. 
Micronutrient deficiencies, commonly seen in intestinal transplant and thought to be related to 
intestinal malabsorption,42 may also be due to inadequate dietary intake as shown in this study. This 
underlines the importance of laboratory monitoring and supplementation after intestinal 
transplant,42,43 particularly of vitamin D in winter months.44 Children enjoying eating (even where 
enjoyment was limited to a few ‘safe’ foods or where eating was only for pleasure rather than 
nutrition) has not previously been described in the intestinal transplant literature. It is important in 
light of descriptive evidence that, where nil-by-mouth periods are unavoidable, techniques such as 
sham-feeding in children with oesophageal atresia45 and non-nutritive sucking in premature 
infants,46 as well as early food introduction and promoting eating when on PN1,5,47-49 may be ways 
of preventing eating difficulties.  
 
Given that all of the children developed intestinal failure in early childhood- a stage in life where 
the caregiver’s role is key50 – the novel finding in this study of the potential positive influence that 
caregivers could have on medical team decisions relating to being nil-by-mouth may be significant. 
This is especially relevant for children with intestinal failure given the suggestion that caregiver 
influence might occur most often in children with chronic illness where there is some degree of 
 uncertainty about the best plan of action.51 Anecdotally, symptoms of intestinal failure such as 
diarrhoea may be managed in a number of different ways; for example, stopping, reducing or 
allowing oral intake (with careful fluid and electrolyte replacement). It may be that in some 
circumstances, caregivers could increase the opportunity to practice eating, alongside medical 
amelioration of otherwise aversive symptoms and thereby impact on eating following transplant. It 
is interesting to note that the pattern of eating difficulties seen in the general population did not 
appear to differ in transplant recipient children.  However, the caregiver reports in our study 
highlight that many of these factors are considered vitally important for the child’s post-transplant 
relationship with food, and their fit into societal norms related to eating. Additionally, participant 
narratives around children’s struggles with eating after transplant and the view that difficulties 
could be related to the lack of control experienced through living with intestinal failure, alongside 
evidence of their continuing nutrient deficiencies, accentuates the impact of some potentially 
amenable factors. 
 
The broad range of ages and time since transplant of children in this study afforded both short and 
long-term caregiver viewpoints of eating after intestinal transplant. The overall view from 
participants was that for children with eating difficulties it is a long and slow process to establish 
eating – in common with the general population of children with eating difficulties52 - and that 
eating difficulties tend to persist long after transplant. However, what was encouraging was a 
general sense from participants that improvements do tend to occur over time. 
 
Although the number of patients in this study is small and may be perceived as having limited 
generalizability, intestinal failure is a rare disease53 and intestinal transplant is even more rare. As 
such, this sample of nine patients represents a significant proportion of the total UK paediatric 
intestinal transplant population (over one quarter). Research into such populations is considered 
important and may help to advance the understanding of more common diseases.54 We aimed in the 
 questionnaire to collect data on the conditions, treatments and feeding regimes that we considered 
important in clinical practice, however it is possible that additional clinical condition details that we 
did not collect are important for oral tolerance, for example resection of the stomach, and should be 
considered in future enquires. A further limitation of the study was a reliance on caregiver-report, 
however several measures were included to improve the accuracy of this information and limit 
recall bias,55 including consent from all participants to cross-check certain information with the 
dietitian looking after their child and clarification of information in the food diaries at the time of 
interview. Similarly, the interviews and CEBQ captured caregiver perceptions of their child’s eating 
rather than the child’s own perceptions, which may have differed. Despite this limitation and the 
fact that the CEBQ has not been validated specifically for use in the intestinal transplant population 
it has been shown to have good internal consistency, test-retest reliability and construct validity in 
different settings and with different ages.24, 27; 56-59 This is the first study to use a tool to examine 
eating behaviour in this group. Furthermore, the qualitative data appeared consistent with CEBQ-
measured behaviour, lessening concern about bias.  
 
This study provides the first empirical evidence of an association between introducing 
complementary foods at the recommended age, positive pre-transplant eating experiences and 
eating after transplant. The study’s findings suggest that the transition to eating may be lengthy and 
difficult, particularly for children who have never eaten or had negative pre-transplant eating 
experiences. There may be a benefit to encouraging eating and introducing foods at the normal 
developmental stages, where the negative physical consequences of eating, such as diarrhoea, and 
other aversive experiences can be managed and do not cause the child distress. These findings have 
relevance for intestinal failure but also for medical conditions characterised by eating disruptions in 
early life. Further multi-centred studies, aiming to reach a larger sample, are needed.   
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